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Sources-oflread-Esdposure in
Granite City, Illinois

The Madison County Lead Exposure Study was part
of a three-state •study ot" lead and cadmium exposure at
lead-contaminated >uperfund sites. The sites consisted of
two lead-mining >ite> and :he Granite City site, which was
.1 secondary lead smelter Although cadmium data were
a!>o compiled ;o retain consistency in the research
approach, lead was the only contaminant of concern at
:he Granite city location.

In 1991. the Ill inois Department of Health (IDPH) and
the Agency tor Toxic Substances and Disease Registry
< AT^DRi conducted a health assessment of the secondary
Mtielter ^ite Based on results of this examination, the
ayencie* concluded that a potential health risk existed.
Thc-e findings, along \ \ i th citizen concerns, prompted the
•-•\pi.-ure >tudy ;n Au.uust 1991.

The target population comprised those residents liv-
mi: "ear the srreiter ••ite or in areas where contaminated
by-products of the smelter were used on roadways and
j l l e ^ N The objectives of :he study were

• to Jererrrvne !ead levels in the blood of the target
p'-poia:-. -a and in environmental media.

• : . Jc'vr- re the relationship between the blood lead
^o- .:-. tr.c population and the point source, and

• • • •_•-. .i. .._;:•_- the contribution of different environmen-
:.il :v.cJ:.i :• • '.:•:.<.'. exposure m children.
i !\c -tu-... ~\- '••• eu -J~ participant* who came from

>>* riouschoida m Granite City and the adjoining commu-

nities of Madison and Venice Because of the -.-.ability to
separate the companson area geographically, the primary
hypothesis for the Granite City srudv was whether lead in
soil contnbuted significantly to blood lead le\cl> in chil-
dren. Regression analyses were used to <.tati>;iv:.iily inter-
pret the data compiled, a method that allowed researchers
to analyze several variables simultaneously and to observe
the influence of each variable on the others.

Results indicated that soil was not the iv.. >>t Mgmficant
source of lead exposure. Based on the data a n a K ^ i s .
household dust contributed the most to the blood lead
levels of the study participants.

Selectivity in sampling
Of the participants. -190 were children between the

ages of 6 months and 6 years. The o\ersampling of this
age group was intentional because young children are
more susceptible to the effects of lead. Previous research
has indicated that children, because of their hand-to-
mouth activities, ingest lead primarily through dust. They
may also ingest lead from paint chips and from soil. food,
air. and water.

As expected, the children had the highest blood lead
lex-els of those participating A distribution of the blood
lead levels for children in the age groups studied shows
that 16% of children had blood lead levels at or above -the
Centers for Disease Control (CDC) guideline of 10 micro-
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by David Wtbb.
Illinois Department of
Public Health

Figure 1. Percent of children with
> 10 ug/dl blood lead

1

<ts

ieurc* AJSD*. 1991.

•ntr.s .inU o yeai> Jiu
\ -. > .-.a j -ioxi lead levels at or above 10
_i ai ;s -hown graphically in figure 1 Those
from 1.3 to 2.5 years old had the highest per-
centage of individuals with blood lead levels
at or above the 10 ug dl level, suggesting
that the best time for screening children for
blood lead may be when they are within that
age range.

Environmental coatritnnlons
What are the most important environ-

mental factors in determining blood lead?
The statistically significant (p < .01) correla-
tions between blood lead and environmental
contributors were lead in indoor paint: dust
lead level; and dust load, defined as the
weight of dust per unit area. Other statistical-

ly significant fac-
tors at p < 01
included the dis-
tance between a
participant's home
and the smelter;
parents' education
and income; num-
ber of smokers in
the household and
number of cigarettes
smoked per day;
number of hours
played outdoors:
and number of
baths taken per
week.

Based on our
observations, the
study concluded
that household
dust contributes
the most to blood
lead level of any of
the known expo-
sure variables, par-
ticularly when the
dust loading is
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clu.-t. .r. -rfsx:. :r.ere?'ore. ead :n r.i -..̂ c ,:..M
represents a significant pjtrwav '->v -.v.-.xh
humans — especially children — .ire fc.
exposed to lead.

At first glance, it might appear as though--,
soil is the most significant source of expos
to lead: Children's blood lead lev els and
lead levels were generally higher closer :o
the smelter and decreased with distance from
the smelter, and the lead levels in both the
soil and the children's blood were -.tatisiica^'
significant. However, soil lead only account-
ed for 3°o of the variance in blood lead. Nor
did soil lead contribute markedly to the vari-
ance in dust lead. Compared with soil lead
contribution, in fact, paint lead levels
accounted for almost four times as much
variance in dust lead.

These results suggest that the lead con-
tent of the paint and its condition made a
much larger contribution to lead exposure
than did the soil. In fact. lead in soil only
contributed about 3ab to total lead exposure,
while lead in paint, and the condition of that
paint, may have been responsible for as
much as 1 l°-o of the total contribution.

However, only 3""** of the total exposure
could be accounted for. The remaining 63°'o
of exposure to lead was not identifiable
through the environmental contributors that
we selected as variables. The source of this
unexplained portion could be partly
attributable to lead in food, air, imprecise
blood and environmental lead measurements,
dust load fluctuations, and variables pertain-
ing exclusively to individual households.

Sidenotes and conclusions
The methods and conditions related to

this exposure merit further attention. One
must note, for example, that dust was only
collected at one point during the study, and
one dust sample alone may not represent
dust levels throughout several months.

It is also important to keep in mind that
the significant variables in this study, such as
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F:r j : iv . cor.:\ • . . r . i j in^ '..ironies could not
oe adequately controlled for in this study, so
i nd iv idua l factors were difficult to assess.
House dust, for example, serves as a path-
wav of exposure for soil lead and house-
p .::nt !e.id :n ^m. i l l children In rum. many
: : i - r i i ra r r '^cha\ i ^ ra l \ arable^ could affect
:he exposure to household dust.

T:ie Madi> ' ;n Countv Lead Exposure

suggests that chi ldren :x-"\een
1.5 to 25 years old may c^nsM
population to screen for lead

Perhaps the most interesting finding was
that the greatest contnbutor to lead expo-
sure in the vicinity of the smelter was not
soil but dust. The results of this study and
those of previous studies should be consid-
ered when determining a course of action to
reduce lead exposure when the primary
exposure source is thought to he soil.
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TV set'hasot seen
depicting 1 toddler

ffl-T?1^'- . .. ,-.»»of flaking paint, doing
munching on one of the' "

itend
**• '• v"**^*7***"^**

' -"-.«-*: ' P^J?^ v"
based, according to the voice-over, and the point of
the TV spot is to warn parents of the doe,— arid "
possibly irreversible — consequences that are likely
to befall children who ingest or are otherwise :
exposed to toxic amounts of lead, and to urge I
all children be screened far lead poisoning! "r '̂

^'."St--f^jfrJT^E.: MW ,'*

than those who
our feature article,

Department of Health -̂
that help explaiiV why thafsr ' -

\ do as much harm as good
*>•»;-.•:. '- ' • - - •
ijiie point made by the
- )£**-• -

of the commentary, Abraham Bergman. He
that mere are so few children'who are

"' y *•!-'- •• , •
to lead'in the' state .o/ Washington that

requiring mass screening would exact economic and
emotional costs far exceeding airy benefit that might
be derived. . :

r •
Are mass screening and other strict regulatory

measures justified? The EPA and the CDC believe
they are. Webb suggests that the issue is a very com-
plex one and that ifs not always easy to determine
where elevated levels of lead are coming from. (He
does note: that $>Id paint is_a! s1gnfficant_oilprt^but

,•; -??• \". * . •_"•"• V > ' r_ f *» ~Vni 1 • • - ~^ ~ ît̂ '̂ W^ '̂v*!̂he also notes that his study railed
about,two-thirds of the causative I
poisoning.) 3)*;

No one has suggested that i
or that we don't need to" protect children from expo-

' sure to it. But there is disagreement among reason-
able people as to^rhat kinds and what degree of
protectibnfe^^fedand;*rl^m«^it makes sense to
apply blanketTufes to populations whose exposures.- ^rr ' ^a, . ^£^,f^^^-~ - •-. r

-;^K^fcad (or any other r -"
substance is not al

community, pe^ria^^aMkeJiense to apply a dif-
ferent regulatory approach. We"dbn't have the
answer, but we've tried in this month's feature article
and commentary to illustrate the question. —DCB

vary widely. If a
1?a particular

j
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